Objectives: A voluntary surveillance system was implemented in Catalonia (Spain) to ascertain the feasibility, incidence, and characteristics of occupational respiratory diseases and compare them with those of the compulsory official system. Methods: In 2002, in collaboration with the Occupational and Thoracic Societies of Catalonia, occupational and chest physicians and other specialists were invited to report, on a bimonthly basis, newly diagnosed cases of occupational respiratory diseases. Information requested on each case included diagnosis, age, sex, place of residence, occupation, suspected agent, and physician's opinion on the likelihood that the condition was work related. Compulsory official system data derived from statistics on work related diseases for possible disability benefits declared by insurance companies, which are responsible for declaring these diseases to the Autonomous Government of Catalonia. Results: Of 142 physicians seeing patients with occupational respiratory diseases approached, 102 (74%) participated. Three hundred and fifty nine cases were reported, of which asthma (48.5%), asbestos related diseases (14.5%), and acute inhalations (12.8%) were the most common. Physicians rated 63% of suspected cases as highly likely, 28% as likely, and 8% as low likelihood. The most frequent suspected agents reported for asthma were isocyanates (15.5%), persulphates (12.1%), and cleaning products (8.6%). Mesothelioma (5.9%) was the most frequent diagnosis among asbestos related diseases. The number of acute inhalations reported was high, with metal industries (26%), cleaning services (22%), and chemical industries (13%) being the most frequently involved. The frequency of occupational respiratory diseases recorded by this voluntary surveillance system was four times higher than that reported by the compulsory official system. Conclusions: The compulsory scheme for reporting occupational lung diseases is seriously underreporting in Catalonia. A surveillance programme based on voluntary reporting by physicians may provide better understanding of the incidence and characteristics of these diseases. Persulphates and cleaning products, besides isocyanates, were the most reported causes of occupational asthma. Metal industries and cleaning services were the occupations most frequently involved in acute inhalations with a remarkably high incidence in our register.
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There is clear evidence that these means fail to achieve the desired aims and that information is lacking on the incidence of occupational respiratory diseases. 3 In fact, occupational respiratory diseases are frequently detected in primary health care and specialised health centres. 4 In other countries, alternative notification systems based on reports from physicians, experts in occupational respiratory disease, have been brought into force. This type of surveillance was first established in the United Kingdom, which implemented a disease registration system where the notifiers were chest physicians and specialists in occupational medicine. 5 Following the UK, other similar systems have been started in different countries. [6] [7] [8] These new surveillance systems have confirmed the underestimation of pre-existing data, compiled almost always from compensation or incapacity registers. 6 The aim of this study was to divulge data obtained in Catalonia following the implementation of an alternative registry system based on voluntary notification by physicians of different specialities.
MATERIAL AND METHODS

Reporting physicians
Six hundred letters were sent to all physicians of the Occupational Medicine Society, 250 to physicians of the Pneumology Society, and 150 to other physicians who could be interested in occupational respiratory diseases (allergologists, general practitioners, internal medicine, and other physicians). Moreover, to maximise participation, the protocol was also presented at Catalan meetings. Physicians who finally agreed to participate in the study as notifiers were instructed to report cases of occupational respiratory disease every two months. The 12 month notification period ran from 1 January 2002 to 31 December 2002. In Catalonia, employed workers with possible occupational respiratory disease are seen by occupational physicians contracted by insurance companies, which should confirm and declare all these cases to the Department of Labor of the Autonomous Government of Catalonia.
2 Moreover, the Department of Labor has six regional labour health services which cover almost all Catalonia to attend to any worker whose occupational health problem has not been solved. Selfemployed workers are attended usually treated by the Public Health Service.
Methods of notification
Notifying physicians were instructed at a meeting on how to fill in the notification forms and how to return them. Every two months, they were sent a summary of the cases declared in that two month period and an update of all cases received during the year. Similarly, professionals who failed to reply were sent a reminder. If clarifications were required, they were requested within 15 days of the notification. Only incident cases-those that had not been diagnosed previously-had to be included in the notification form. The following data were obtained for each case: sex, age, smoking status, place of residence, occupation, suspected causal agent, and degree of probability of the suspected diagnosis expressed as very likely, likely, or not very likely. Smoking was divided into the following categories: non-smoker, smoker of less than 20 packs/year, smoker of 20-60 packs/ year, smoker of more than 60 packs/year, pipe or cigar smoker, and ex-smoker of more than one year. Finally, the patients' initials and date of birth were required to avoid duplication of cases. A second meeting was held three months after initiation of the study to dispel any doubts, and another at nine months to discuss the results of the first six months. Daily contact by telephone was made available.
Statistical analyses
The labour force in Catalonia in 2002 comprised 2 253 783 workers. Data from surveys of the occupationally active population conducted by the Spanish National Institute of Statistics for the second trimester of 2002 were used to estimate incidence rates in the working population. 9 As the number of cases was low for certain diseases, all confidence intervals pertaining to incidence rates were calculated using a binomial distribution. When no cases were reported for a certain diagnostic group, the one-sided 97.5% upper confidence limit was calculated. Data obtained by the Department of Labor of the Autonomous Government of Catalonia from the current official system, based on compulsory notification by the insurance company, were compared with those obtained by this voluntary surveillance programme. 10 
RESULTS
Reporting system
One hundred and forty two (14.2%) physicians to whom the information was given reported that they attended to patients with occupational respiratory disease in their daily practice. Sixty seven (47%) of these physicians were specialists in occupational medicine, 33 (23%) pneumologists, and 42 (30%) of other specialities.
One hundred and five (74%) of these 142 physicians agreed to become notifiers; among these, 52 (49.5%) were occupational medicine specialists, 32 (30.5%) chest physicians, and 21 (20%) professionals of other specialities. The insurance companies, for which at least one of the notifiers worked, covered approximately 80% of all employed workers in Catalonia. Moreover, at least one of the notifying physicians worked in each of the six regional occupational health services. Finally, at least one notifier worked in practically all the university hospitals of the Public Health Service. A mean of 70 (67%) physicians returned the notification form bimonthly, although considerable variation existed among notifiers: 36 (34%) physicians notified less than 10% and 58 (55%) at least 90% of the two month periods. Five (4.8%) physicians failed to report. A significant variation also existed in the number of cases notified by each physician: five (4.8%) physicians notified 168 (47%) cases and 10 (9.5%) notified 229 (64%).
In the first two month period, 81 notifications and 57 cases were declared; in the second, 75 notifications and 74 cases; in the third, 73 notifications and 60 cases; in the fourth, 47 notifications and 32 cases; in the fifth, 69 notifications and 62 cases; and in the sixth, 75 notifications and 74 cases. Forty two per cent of cases were reported by specialists in occupational medicine, 40% by pneumologists, and 8% by other specialists.
Case characteristics
Three hundred and fifty nine new cases of occupational lung disease were reported (table 1). The overall incidence was 159.3 per million person-years of the working population (table 2) . Although male sex predominated in practically all categories, the incidence rate in men was proportionally higher in diagnostic categories with longer latency periods such as mesothelioma, asbestosis, benign pleural disease, pneumoconiosis, and chronic bronchitis than in other categories with shorter latency periods. Mean age was also higher in the diagnostic categories with longer latency periods. Thus, categories with shorter latency periods such as asthma, acute inhalations, sick building syndrome, or bronchopulmonary infection did not exceed a mean age of 45 years, while cases of mesothelioma, asbestosis, pneumoconiosis, asbestos related non-malignant pleural disease, chronic bronchitis, and lung cancer reached a mean age of 50 years.
Although the proportion of smokers among diagnostic categories was variable, the mean of current smokers among all cases was 27%, somewhat lower than the average (37%) of the population of working age in Catalonia. 11 The difference between the proportion of ex-smokers and smokers was greater in diagnostic categories corresponding to chronic diseases such as asbestosis (50% and 24%, respectively) and pneumoconiosis (53% and 24%, respectively) than in those corresponding to acute or subacute diseases such as acute inhalation (4.3% and 52%, respectively) and occupational asthma (25% and 21%, respectively). Diagnosis was considered as not very likely in only 8% of cases. Asthma, asbestos related diseases, and acute inhalation were the most often reported diagnoses.
Occupational asthma
One hundred and seventy four (48.5%) cases were reported, which represents the largest diagnostic group. A higher proportion of women was observed than in other diagnostic groups, except for sick building syndrome in which only three female cases were reported. Only 21% of patients with occupational asthma were smokers. The causes of occupational asthma were diverse, although isocyanates (15.5%), persulphates (12.1%), cleaning products (8.6%), and other chemical products (16.7%) were the most frequent (table 3) . Occupation specific rates amounted to 4.9 per million personyears for white-collar workers, 96 for cleaners, and 108 for hairdressers.
Asbestos related diseases
Fifty two (14.5%) cases were reported: 21 (5.9%) corresponded to mesothelioma, 18 (5%) asbestosis, 12 (3.3%) benign pleural disease, and one (0.3%) bronchopulmonary cancer. Whereas asbestosis was frequently reported in large companies using asbestos as a raw material, such as fibrocement or brake industries (13/18 cases; 72.2%), mesothelioma in this type of company was less frequent (3/ 21 cases; 14.3%) and occurred particularly in self-employed workers or those of small companies such as electricians, sheet metal workers, mechanics, and so on.
Acute inhalations
Forty six (12.8%) patients presenting respiratory symptoms following an acute inhalation were recorded. Nine occupational physicians reported 39 (85%) cases and three chest physicians seven (15%) cases. The mean age, 35.1 years, was one of the lowest in all diagnostic categories. Unlike other diseases, 52% of patients were smokers. Occupations most frequently related to acute inhalations were those associated with cleaning (26% of cases), the metallurgic industry (22%), and the chemical industry (13%). While acute inhalations related to cleaning were slightly more frequent in women (7/12, 58%), those related to the metal industry were much more frequent in men (9/10, 90%). The rate of work related diseases in cleaners, taking into account occupational asthma and acute inhalations, was 199 per million person-years.
Other diagnostic categories
The 17 cases of pneumoconiosis were associated with occupations such as mining, founding, or metal polishing. One 31 year old man worked in sandblasting. Regarding the other diagnostic categories, the percentage of smokers was one of the lowest (24%) and that of ex-smokers the highest (52.9%). Ten cases of chronic bronchitis were related to the work environment; four worked in the metallurgic industry, three with livestock, two in the chemical industry, and one in the automobile industry. The six cases of extrinsic allergic alveolitis included two with espartosis, two caused by fungi, and two due to isocyanates. Five cases of bronchopulmonary infection of occupational origin were declared. Causal agents of the infection were Mycobacterium tuberculosis in two cases and Legionella pneumophila in three. In the other diagnostic category, 17 cases (4.7%) corresponded to rhinitis, eight of which were reported by allergologists. 
DISCUSSION
Information on the registry was provided in a general and not selective manner to all physicians who would hypothetically be interested in occupational respiratory diseases to avoid the exclusion of a possible notifier. This could explain, in part, why only 14.2% of physicians replied that they attended to patients with occupational respiratory diseases in their daily practice. Comparison of this figure with those found in other registers is difficult because recruitment in the latter was generally more selective. In Quebec, for example, only physicians who attended to occupational respiratory cases were contacted. 6 Moreover, it is also possible that some physicians who only occasionally suspect this type of disease might refer the patient to a more expert colleague for the disease to be diagnosed and notified. However, the degree of participation in the voluntary notification system in Catalonia can be considered satisfactory because 74% of specialists who reported that they attended to patients with occupational respiratory diseases later agreed to be notifiers and 67% notified on all occasions. This proportion is similar to response rates of the registry in the UK and Quebec (Canada) which were 63% and 68%, respectively, 5 6 and higher than that of British Columbia (Canada) which was 38% 7 during the early years of operation. The proportion of pneumologist notifiers in relation to other specialists may also seem low compared with that of other registries. [5] [6] [7] This may be due to the fact that, in Catalonia, the prevention and health care of the majority of workers with possible occupational diseases must be provided by a system based on insurance companies in which this kind of work is carried out by occupational, not chest, physicians.
The majority of workers in Catalonia were reasonably covered by the notifying physicians who worked in the insurance companies, regional labour health services, and university hospitals. However, underreporting can be expected, as appears to occur in other similar surveillance systems. [5] [6] [7] Not all workers with work related symptoms see a doctor and a work related cause is not always considered or reported. The notification level throughout the year remained stable except during the two months of July and August when there was a decrease attributable to the vacation period in Catalonia. In our setting, many physicians directly refer this type of patient to colleagues considered to be of referral for the assessment of compensation or incapacity, or experts in the diagnosis of this type of disease. This may explain why cases were notified more frequently by some physicians, as also occurred with other registries. 6 12 We did not observe a decline in notifications over time, as has occurred in other registries. 7 We believe that the assured confidentiality of the system and rapid feedback of available information were essential to achieve adequate participant collaboration.
A total of 359 new cases of occupational lung diseases were reported in 2002, yielding an annual rate of 159 per million. The possibility of cases being reported via more than one route is unlikely as patients' initials and other data are recorded, rendering duplication difficult. This rate is somewhat lower than the 181/million/year reported by the British Columbia Register, 7 but higher than the 84/million/year reported by the SWORD project 5 in their early years of operation. However, comparison of registry systems from different countries should be made with caution. The studied population, and also other factors such as compensation systems and specialisation of reporting physicians, could be factors that influence the incidence and characteristics of the reported cases. 6 The finding of older age in workers with occupational respiratory diseases of longer latency periods seems logical because, in these cases, the disease only becomes manifest after a longer period of time than other diseases with shorter latency periods. On the other hand, the lower incidence of smokers among workers with occupational respiratory diseases compared to the rest of workers in Catalonia could be due to the fact that some had stopped smoking or had not started owing to their health problem. Thus, the difference between exsmokers and smokers and diseases with longer latency periods versus those with shorter latency periods could be due to the fact that symptoms in the longer latency group usually appear more gradually, thereby motivating cessation of smoking.
Asthma is, in general, the most commonly notified occupational respiratory disease in developed countries. 4 6 The high incidence of this disease has been attributed in part to the fact that the entity is easily recognisable by physicians and also that more and more products capable of sensitising the exposed population are entering the market. 13 In our registry, 174 new cases-almost half of the cases of occupational lung diseases notified-were asthma, which yields a rate of 77.2/million/year. Compared with the first year of operation of other registries, our figures are somewhat lower than those reported in British Columbia in 1991 9 and in Quebec in 1992-93, 6 but higher than those of the UK in 1989. 5 It should also be mentioned that the cause of occupational asthma was not demonstrated by objective tests in all cases notified. Thus, the tendency to impute asthma to one cause, that which more frequently appears to produce occupational asthma in a given occupation or industry, may influence the aetiology reported. As in other registries, isocyanates were the most commonly suspected agents. 5 6 8 However, western red cedar in British Columbia (Canada) 7 and flour in France, 14 respectively, were reported more often than isocyanates. The high proportion (12%) and rate (108/million/year) in our registry of occupational asthma in hairdressers were also noteworthy, and also observed in other countries. [15] [16] [17] [18] Our findings are consistent with the results of a population based study in Spain which observed an increased risk of occupational asthma in hairdressers (OR 1.94; 95% CI 0.86 to 4.39). 19 Nevertheless, occupational asthma caused by hairdressing products has been less frequently notified in other registries-for example, only 0.6% in the Midland Society's Rare Respiratory Disease Registry Surveillance Scheme SHIELD 20 and 1% in SWORD. 5 Further, a high proportion (8.6%) and rate (96 per million per year) of occupational asthma were reported to be due to cleaning products, as in other countries, 16 17 21 but in contrast to other previous registries. In SWORD, 12 only 1.3% of occupational asthma cases were reported to be due to cleaning products, and in other registries this aetiology was not even mentioned. 6 7 The appearance and rising incidence of these two aetiologies could be the result of various factors. More exposed workers may exist and either new products used or old products used in a different manner. On the other hand, regarding working activities usually carried out by self-employed workers, it could have been difficult to detect because preventive controls do not always exist in these subjects as they are not covered by insurance companies in many countries. Moreover, selfemployed workers are usually reluctant to report work related diseases for fear of losing their job. It is also a fact that, in recent years, these causes of occupational asthma, particularly cleaning products, have been studied and mentioned with greater frequency in the medical literature. [22] [23] [24] [25] These facts could explain why, in the past, they were not notified or why few cases of asthma in hairdressers or cleaners were reported compared with more recent registries.
Our data on asbestos related diseases are similar to those reported in Quebec 6 and lower than those reported in British Columbia 7 and the UK 5 during their early years of operation.
However, as in the latter country, 5 mesothelioma was the most frequently diagnosed asbestos related disease.
While asbestosis was generally reported in large companies using asbestos as raw material, mesothelioma was produced particularly in self-employed workers or workers of small companies.
The percentage (12.8%) and rate (20.4/million/year) of acute inhalations reported in our registry are higher than those of other registries in the early years of operation. 5-7 12 This could be due to the existence of a higher number of occupational accidents in our country, or simply to their greater notification. Firstly, the number of occupational physicians participating in our registry was higher than that of chest physicians and, both in our study and in others, 12 occupational physicians were the main source of information on inhalation accidents. Secondly, in our health system, occupational accidents are referred more to labour insurance companies than to the general health service. It is possible, therefore, that notification of these cases is higher because occupational physicians are related to the register, while emergency physicians of the general health system are not. In contrast to reported cases of chronic diseases, mean age for acute inhalations was lower and the percentage of smokers was high (52%), a figure which surpassed the mean of smokers in the working population of the same age (37%) in Catalonia. 11 Occupations more frequently implicated in acute inhalations were those related to cleaning and occurred more often in women, and in the metal industry more predominantly in men. Our findings are consistent with those in Spain 19 and Finland, 26 which showed an increased risk of asthma among male metal and female cleaning workers.
A report of pneumoconiosis in a 31 year old man involved in sandblasting activities highlights the importance of preventive measures even today in this type of occupation. Rhinitis, which does not usually cause incapacity to work, is not usually a cause notifiable by occupational physicians of insurance companies. For this reason, many patients with rhinitis are treated by allergologists in Catalonia.
The voluntary registry appears to be more efficient than the existing obligatory official system in Catalonia. In fact, the number of reported cases was four times higher than that reported by the official register. This suggests that a significant number of workers with occupational respiratory diseases are incorrectly not covered by a compensation system in Catalonia. Cleaning work may have a significant public health impact because cleaning products and services were reported very frequently in occupational asthma and acute inhalations-the most diagnosed conditions in our registry. N Isocyanates, persulphates, and cleaning products were the most frequent causal agents of occupational asthma.
N Occupations more frequently implicated in acute inhalations were those related to cleaning and the metal industry.
Policy implications
N It is necessary to improve the current surveillance system in Catalonia.
N Primary preventive measures need to be taken to prevent occupational asthma caused by isocyanates, persulphates, and cleaning products. A n industrial disaster increases fatal heart attacks in the immediate aftermath, a one off study in Tours, France, has confirmed. Cardiologists say that acute stress at the time and emotional fallout thereafter from, maybe, losing a home and other stressors are likely triggers.
Cardiac deaths follow industrial disaster
In 2001 an explosion at a chemical plant storing ammonium nitrate in the town left 30 dead and 3000 injured from an earthquake of 3.4 on the Richter scale, which destroyed 27 000 homes. Cardiologists could tell whether the disaster provoked more cardiac deaths within a target area of 3 km radius over what would have been expected otherwise because their incidence had been regularly recorded here since 1985.
Standardised incidence ratios of observed to expected cardiac deaths three days after the explosion were about 3.5 times higher than a mean of two similar periods in 2000 before and after the actual date, and one in 2001 just before. By 10 days the ratios had fallen to twofold or less. This was true regardless of age, sex, history of coronary disease, and whether the cardiac event conformed to a strict or loose definition of acute coronary syndromes. The ratios for people outside the target area were not significantly different three days after the explosion. Nitrogenous compounds released into the atmosphere were thought to be only minor irritants. The target population was 179 075 in 2000 and 181 944 in 2001.
A few other studies have linked stressful events with increased cardiac deaths but not in the context of an industrial disaster.
